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Abstract of JP91 52979 

PROBLEM TO BE SOLVED: To attain high 
speed operation and high functions without 
increasing manhour for development 
SOLUTION: A CPU core, peripheral circuits, a 
built-in ROM, and a built-in RAM are formed on a 
microcomputer chip 101. An emulation control 
circuit for controlling the whole emulation is 
formed on an emulation function chip 102. First 
electrode pads 103 formed on the function face 
of the chip 101 and second electrode pads 104 
formed on the function face of the chip 102 are 
electrically connected through connection bumps 
105, and in the connected state of both the pads 
103, 104, the chips 101, 102 are moduled by the 
use of insulating resin 106. 
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(57) [gfa] 

[Kffl] m»i»©**:*jb < c t ft < , Wilrafrfp 

«Jtitl^„ v^^^'lO l©«fiEBCtJ& 
flc^n/cH 1 ©liA'^ Fl03ix^ >a>t& 

0 1 ii$al/-j/ 3 >«8?^l 0 2<Li 

1 0 6CCcfcoT^i;:*-;Wt3ftT^&o 




1 

[»#«1J CPU3T. mmm^R^MRAM^ 

v % festal** < ioi s ^ > 3 >^ 
striem i o^tf ^ 9 •jvrnm'i ? f iirfB^2 <d^« 

v ^(Omm^ 9 F <b tt'f > ^**^- L tttWKii 
3ftTt,>£ C t «4ttR£T*¥«{*8«. 
[M*a2] CPU37, JSatsl8g;&i>*F*3J8RAM£ 

3 v 7* J; 0 1 ©^zSf*:^ 9 . 

l <D4£*f*? 9 ^J: •) *>®»#AS < MovHSMX 

mum i <D¥m&* » 9 f <tBfrta^2 ©¥*» 
s ft -a, » s e t * w* & -r 

[ m*m 3 ] ^1 <DaNBR?#£a 3 ft fcgr i ©¥« 

(*^9^4. SB2©«ftSIS^#»JiR3ftfcSli2©^{*: 

ii«fas& i ©^gf*?- 9 ^t«ia»2 ©*»»^ 9 
b. BlnB*i©«fiB^*j^3ftfc«ffiififflria02 

tciaweft. 

ituiasff i ©i^f*^ 9 :/©sg i ornrn^ v f t mum 2 

©^zgfl^ ^©f20Sfr<., F£B^-?>7*4/C0-C 

n-riBm 1 ©n®^ 9 Ft*, msess 1 ©wttx^wiitr 
£Egua © ^ *> <Dm±m<Dwm.m t pi— ©ji tc*» w « «r 
urn 1 ©tg^^-3&sjf^3ftri,^^©±(c^3n 

nmm4 ] mum 1 com®'* 9 Ft*. Btrtam 1 ©$s 

#fe^^*#^StSfig^a 9 *©;Si2S|5$IJiB©-BcJF$«£ 

3ftE.-of?iBts^^a 9 ^tc*tL-TB«ia^ 1 (omm&?- 

9^©^gp£M#©Atfl^^f*^C £*!(#«£ ^519 

[ 5 ] itiriEffi 1 ©S® 9 F t*. i!5f Biff 1 ©tt 
t^T-*#^TS^#e^n 9 ?©l*mi5Mig(©±tc^3 
fta-3«riB«tt6^a 9 *tc*f urilriBlfr l ©¥a9#3=- 9 

y(D^tm^<DAHi^n & 5 c & sura* 
[i«^6] miE.mi<D¥m&?--?y'iz-?j=i>?-y 

W«4-r 4«WRB4 Xtt 5 CCiBiSO^zgf*^,, 

m>m 7 j mrtem 1 <dw.w< 9 f t*. mibis 1 ©a 
tg^^^gjT sm-^Am*iiis^©±(c»jis 3 tix 

t c £ «4$K £ f £ 3 Kit B*S©¥i»&$lig. 

[§i^8] wrtB^ 1 ©¥*g(*^ 9 cpup 
7. jgia@ss&tfrtjaRAM4WT .xs^u- 
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MIB02 ©^#* 9 ^bx 3 » 3 ymmm?*: 
Mt s c t znmt? zm?m 3 icnmvmm&giw. 
[i»*3B9] mmmi<omm^-j^t. cpu^ 

MiBm2©^^^ 9 7WB*30tt*S&*S©*»|& 

tt^ * y * wr 2. c ^ i -r 3 teg mom 
10 ^^g„ 

[ m^m 1 0 ] ts^^*^fix 3 ft temmw* 9 ^ , 

S*^^9 7-*s^^-r^^^XCj;f3^3ft/c 
MiB^!«:^ 9 r/om 1 ©^66^- 9 F <tmrfB0S8Sffi© 

^2 ©^@^- 5, f t ix'*>-y r %ftux'mmmicmffi2 n 

HlrfBlgl©^^' ^ Ftt. MIB^^^«:fijR!c-r-SSBi^ 
^■?-^?f^3ft-ri,^€)$l^©±«c0fiS3ftr (,^4 C <t * 

20 wk&rz*mtmm. 

[m^mi 1 ] mfB®i©^@^-9 Ktt, HutBta^ 
•f-^fii^-rstsfie^n 9 ^©^jagp^citc^sft 

MoffiTlBIStg^U 9 i'iCjPt L-CI5riB¥®«:^ 9 7'©^gp 

im^AW^^T^^ci^ssti-rsw^iai ok: 
ib«s©*«^s:o 

[IS*® 1 2 ] MiBSS 1 ©Sffi/<9 Ft*. B9IB©^ 

m-*mm?z>mfe-7n 9 i'©rtgp^©±tcjf^3n 

MoHuiB^tg^a 9 f tc*t br mifB^tt?- 9 ^"©il-SP 

im^AW^j^f/i^ci^^i-rsift^i otc 

30 BB«K©¥*tt8S. 

Cif*^ 1 3 3 MfB^^^ 9 7*t*v-r 3 9 

WfB^eg^n 9 i»(iCPU3T-C*5Ci4M 
i-T 1 1 Xt* 1 2 tCfB4S©¥aSi*^g„ 

[ nms. 1 4 ) mum 1 ©m@^- ? f t* . m m&m 
ttmm-t sfi -^Ata^ioi8g^©±(c^^ 3 nri^ -s 

C £ £ T -SMJJJ^ 1 0 tcsBig©*^(*^g„ 
[|6W©»iBB>iSii»3 
[0 00 1 ] 

[ig*±©*ijffl^if] #&b^j, ^ft^StcKO. 49 
40 tC7*a^5Agg^^-;l/-c*-2>. iUU->a>(-| 
>-y--*9 hx5*U-^ 3 > : I CE) tSfi6?rWrS 
-7^3>Xt*OTP (C7>^^ A^DWvW v-f 
3 >J: fj % S^ft^g. RWift^ 9 ^ ^ ^ 
i^f >«c«fc Offe©^**?- 9^Xt*lE)SgS®{c^t£3ft 

[0 00 2 ] 

-y=i>) ^rpaiffe-r&^tct*. ©jiaiffl©zi— y^n^^ a 

50 *5fflt^n-S>., 
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[000 3] ^3>©W»B* :z-1f<Dg#{±«K:j£ 

p^a|B» (V7 <t<D2#ircrtTftfrft 

So 

[0 0 0 4] a— jf««c*5WSy^hBB»(ctt. 9 s ** 
[0005] CCDx 5 * :x— tfBv-f n 

> *ttffc s « a * & ^ o ^ ^ a ^jr «j ft iro 5^ * 

OM i»lgv-/3>^T5c 
[0 0 0 6 ] M^L//cJ:^fc, x^^^R :x-tf 

3> t »«t«B<b©ttf¥*Bft <*f fcffft 5 fc»CCffll» 6 
[0 0 0 7] JWT, SI 9%#11W56, mi <DU%: 

[0008] jffi^ s CPU37 (^-Y 

io, :x— sfus^ ^ <J8i2lsl!J&) lLfl 
MR AM 1 2Mx > 3 >ab^SiJ^TS/c^ 

<om\<Dummmi 3 A^^ix*n/cv^n>^ >^ 

<f¥ffi/B?* evaluation chip) 1 

*WhIS813B, X^u-^ 3 >^^»J17MM/- 
X-X^y 1 8^iASn/cX$ *U-^a>aSB^y 

-;Ug^2 1 <U£^~:/;U2 2 (tl OcmOg?^ 

^U-^OB&ft^CB. X;a > 3 >fflfifc?- 9 7*2 

[0009]^Ct, Sixi/^Fp-^xi 9 94. 
12. 5, No. 623, p99-p 109tCfcl^ 
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[0 0 10] »20f»«57-f3>f 77*3 0 
B, CPU3731, :*-1fay?$" (^22@3§) 3 2 
&tfrt®mAM3 3©13S*6C, x * A ^ a >WWia 
SS34, hU-*fl*M*y3 5> 
y 3 6Mx 5 * U—> 3 >flM * y 3 7 ft i'©x $ * 

ob. x*au-^3>«ttftrtJ»riC4tccj:o. x 
-r&c<t£[3oTi>£ 0 c©»2<D86*«6ctot»rB 1 

m 1 ©fie*CTtCfc» 5x$al.-> 3 >tS&B* yV'2 0 
i7^>?^'l 5 4?:Sit^^-7 , ;l/2 2W 

[0 0 1 1 ] ^{C, @2 1 Sr#M0MJ& % gt3(Dg£3fc 
«iC«^) OTP ftlv 3 > 4 0 tCOl^IftBgT ^ 
20 3 0««5OTPrtlv^3>4 0B, CPU3 

3K^«ffll*S(DEPROM^«aWK:»*jft. 
^Bjf&ftEEPROM) ^FTOLTfcO, 7-f3>Oft 

[0012] JWT, S22-02 4*#J(B0ft**6 % * 

4©«»w<:«s, mm»* ? 7**7 y ? 7** * 

[0013] ^ft^T^PGA^QF Pft£0V** 
^-^^jt^t <bft< , SO*«ft^^4fl6©* 

30 ^*^^xBiaBas«cc^x--^^>#sccc<fc9« 

7'b 7> ^ ^H^Bm^^cD/J^tSO'ffi 

<Djg&®tocws&$ti&'< y 7 * ^ussi^®**^ ? yco 
**8PccffiastisxyTS!i3W»i6nriiS. 

^ y y K OIBM 4 LTBv x'J T SJ***agtf* 

WfcCcBW^*^ 0 

[0014)8228, ^4©fit3fefi?«tC^S^(*KS 

7*5 1 #@88S«5 2 iC7 y ^ 7*^ ^ 7lg?nt ft 
*fc % 02 3B»4©Se*fl?!|CC^5*29»«{g<D* 

[0015] H22(C^t<t5CC, *2Bf*^^^5 1 CC 
M3ti/cxy7Sg^^ K5 3ilHl58S«5 2CC^ 

shfciiA*? K5 4 ttemmm^>7'5 s^/rur^ 

l*^^5 1BHIBS«5 2(CJ»»»Bg5 6CC<t-orH 
^nrc^o ^/c 02 3cc^TJ: ^cc, x»;t®E 

so K5 3tt*wt?^5 i otp&mcftfos tixm 



5 

coo 1 6] 024 tt, m4<oi^mtc»&¥mmm 
mcBf&ztitc h naomsmmQ o <o±iatm 

lil©lB«6 lAW^ntl,^. 3UJI©BBf§!6 1 i 
fS2Jf©I3i!a6 2t«lill©:3>£* h6 3(CJ:9J&&& 
3ft. m2@©iEi^6 2<!:^3e©B3^6 4<t«^2© 
xO** F6 5&C<fcrHg£&;*ft> ?S3Jl©IEiBI6 4<!-.S 

[0017] JLhAtCfeliT'-c? K?l#ULiHiS 

6 6 tmmStlfcx. VTWM'<y F5 3<D±.K.tiffi&m 
'<>^5 5:Wfcj&<*ft-Cl>£„ i';TSfr<? F5 3© 
f7?«2 0 0-2 5 0 AtmSett?*or. XV7H 

[0018] &i|£fla^>7*5 5«Pb/Sn&£*©^> 

i' <t o % s„ mm?- ^5i wiissa® 5 2 CC 

;K©J:5K:l,T7 <J ^^ ^^W. "T^fft^ 
¥ig<*5"- 7*5 1 CDS^ffl^->^5 5 <hHSSS«5 2© 
Hffi^ 9 F 5 4 £©ftg^:b1f <& 9 -3T 

5 1 £[iISgS1g5 2±ic^«g-rs. C©Hg> *^fl-^9 

7*5 i^*n^L-ril8§s«5 2«:*fL-cttiii-rsci(c 

J:0. S^ffl^*>7"5 5iHI8Sa«5 2®Si^ ? F5 

n/ciHigss«5 2 4fin^-rscitcj;o > mmrn'O? 

5 5 £?gSI$-eT«i&ffi'-c>:/5 5 ififfi^ 9 F 5 4 i 
[0019] 

2 0i^M^siHisss«±{c^*83n/c^-c. ass 

£G£©-C. XS a U-$i b-C©«|^^i5t(CRgl?^ 
*•-£>„ Z<Dtcib, 1 0 0MHzJil±©igjincv-<=i>-C 

[0 02 0] 3S/c. S 2 ©SkfcWt v^=j>? 
9 :/3 0*5xs aU-^a^t&fcrtjfcLT^-SfcJb. 

s i ©fe * w^fsiiSttMi b . y tju * AfetRo- 
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iCfcii, •V^n>© I S I i®»Ci3aU—>3>iSte* 

rtSiifc7^3>f^3 o*5a^-r a© 

[0 02 1 ]ifc. f&3©g£3fcWc:fel>T&. OTPrt 
jgv A P > 4 0 *JO T P ^ * V 4 3 &F>3j8 Lrt^/c 

fc. CPU374 lSO'iSI2@SS4 2«v^3>7 , a-fe 
X (CMOS^Q-feX) {CJ-^J&SftS— OTP 
10 j<t'J4 3liOTP7'D'fe^KJ:f)MSn^i:Ji) 1 7 
-^3>©tM:Rj*Mtc^li-r > WxOt/n-te^cgfH'iS 
£^«:OTP7-p*x©^fc^fcf c c.5©-C > H»i 

[0 02 2] *fc. Jft4®f£3fe0fK:J:&&. ^{*^ 9 
7*5 lrt©^^©^{C^S/j:Sl-S3©g2«g6 

1. 6 2. 6 4©tS*>(C. x >; 7ti/< 9 F 5 3 
?Ztcib<D&mm&&^Ctj:Z 0 ttSit>%. S1~S3 
©Ei^6 1, 6 2. 6 4£^£^£fcifc>©3)I©i2i|§Uf 

(,>-r«. x y rn®^ - -j Fff^©/cd&©#ffl@©^o 42 

!^-f>h*>(3X';7SI^5- F5 3STAj F3l#ffiL 

B^6 6*3i#iHi-r/c& > wtmftoi&mm&m't*: 

[0023] mMEicm^. m^xgwrntt 
30 *s< ct%<, mm-cmftrztmcismmzft-rzx. 
5 a i/-fx«oTP f*imv 3 > j: f? z^mttrng. 

[0024] 

[ffj!I£J&&-r£/c«>©fMa] friBSl©@W?r^RT 

CPU37, mmms&RVPimRAM&m-rz- 

40 -yj: 9 ^£m©¥5S#9"- 

w-r^S2©¥zS^9 1 9 7 , £*{»^. > Hufass i ©•¥*£{* 
•rsfe©-c*s„ 

[0 02 5 ] 1 ©ItfiStcJrO. CPU37, 

1 ©4£i®^^ 7©^^>- -> Hi. x 5 a. U-i' a 
#E^3r-ff-rSHi2 ©i|£-#(*:^ 7'©^€b^- 9 F£tt>* 
50 >7"5:/rL,rS^3*ar , ,»-5 > /ti6. S 1 ©^jgt*^ 9 5" 
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©W3>*9:/F*3©CPU=iT£. 3&2©*i£&=^9 

?•©* 5 ^ > a zsm&m+t (Dmm&m < & -*». g 

fc. CPU3T£WT&v^:3>7^:/.i:<9ft:£l&l© 
¥e»#* 9 :/£, i5^-> 3 >*8«l3fi^£*r-f SHI 
2 ©*Jg{** 9 7b. SrStJffltC^L/c©^. s^^D a D a 

[0026] fuiegf i ©aw^afitrsfc*. W*^2 

7, jijaisiasso'rtjaRAM^WTs— mumxiz 
m&x.m<Djmmts * y wt^?^^? * ^ 
©¥*g# ^ v ^- i . ki» i ommw? -j 

*>jzm?z>m2<Dmmw*"j?±zffi*., Miami© 
^mwj- v yomm^ ? f £ffirie^2 ©*«<*^ 9 •/© 

[0 02 7] »#H2©«JiSCCJ:»). CPUar, 

1 ©^ft^ 9 ?©Mr< v F£. i*SX«fMS 

©^»i%tt^* y ^wr^.02 ©^<*^ 3. 7"©ms^' 

ift?^©?^>?^ft(DCPU37i, 12© 
>mW3- 9 7®ffi£MXttm%lZ.M<D*Wm£J*: V t 

9 y <t o % sat i <D¥m&? v7t, T-wm&j y 

M^-5>D D n a©v^=j>^|g^-rs^CW. CPU37*i 

iw*.** y fcirr^fji 2 ©¥*£{£?• 9 :/£ &*!§]-© 
[0028] frtBm2 ©sw^a^-r »*^3 

^mmz Htcm2 ©¥zg#^ » ^£ strfam i 
©ij£ig# ^ 9 t friBifs 2 ©i^f*^ 9 t mmm 
i oumm^&mtii, s n fc$$tEM £ m zm 2 (ommm^ 

n, mmm 1 ©*S9<*^ 9 ^'©0 1 <D^m^ ? k £^12 

1 2 ©ifOgft? 1 9 7"©^ 2 ©®ffi,»\- 9 K £ t/fc/}- 

L/rme<j(c^$ nt*s 0 . mmm 1 ©®b&;-? 9 f 

tt. ifulBUt 1 ©««83l^€:«fiST5iBiSJl© 5 *>©jg± 
»©E«B±RI— ©JBfcfcWSIWB* 1 ©*tt3R^*J» 

f&z nx i>s^©±(cjfM3 nrt,* sutj^-r £ &© 

[0029] w*^3 <Dffimc& mi (D^mte* •» 
^©*ioisA,KB. m ©«tt*?-*flraw-sE 

HUf © 55 ©S±H©ie^JS £ la)— ©JI ic Jfc (£3 
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£fcst>. Sfio«SA' 9 K©vl&@biB^©#ffiJi#t;F 
gtc ft: s £ *tc , mi oymm^ 9 f©§ i * @ vw-non 

^0^3tiTt^^©±(cjf^snrt^fcfe. m 

1 ©HeM^£0 1 ©H@A 9 F £*Jgt£-r -SBEiHUDg 
32«>-t$§< ft:*. 

[0030] W*S4 ©A9i». fj|3#S3 ©ftjftCC. sir 

fas 1 ©*&< 9 f». m%m 1 ©ts^^^^-r s 
tsti^a 9 ^©iiaa5^©±(cjfM3naoB«iBtati 

10 ^p^(c»i r i!«iBS& 1 ©*^^ 9 ^"©91-gp £ fi-st 
©AW^^tfft: ^«Jj£4#ttl-r *>©"?*£„ 
[0 03 1 ] ii^5©%?3W t fB^3©»<S«:. flu 

mm 1 ©mffi^- 9 f«. mam 1 ©»«jR?-*«jiW-* 

a 9 ^(c>Pt frmiiem 1 ®mmw? » 7*©^gB£M#© 
AtB^^f ft: 5«J<££ttflirrs *>©r*5„ 
[003 2] IR«3g 6 ©IfcB^ if *]14 Xt* 5 ©^fi£ 

CC. ffliZm 1 ©^(*9=- 9 3 >9^ 9 >^C ifc «3 . 

20 ©-C*S. 

[0033] m^mi <D&m*, mimz ©^jc. gr 
tarn 1 ©mffi^< 9 f«. ffriam 1 ©tste55?^£*?ij&-r-5 
m^AW^n]sss-?©±{i:ff^3nTt^flj^ffljn-r 

[0034] m^ms ©%hj«> w*^3 ©^ssk. tir 

IB®1 ©*^(t? 9 CPU37, JS12|51gSRO'F*9 

Lft:Civ^3>5 : -9-7 - r*«3 > B(rfB02©*^9 t -9^ 

30 ©-c*^„ 

[0035] m?m 9 ©%?§«> 1**^3 ©ii)SK. mr 
mm 1 ©¥^#9* 9 cpu37, siaiiisss^ 

^^ey^WL/feiiv^^^^y^-c^o^ «rtBH2©* 
9 ^i*?SiMX{i«»!^M©^»fett^* y £w 

[0 036] mrfB® 2 ©HW^^fiS^-S/ci*. 1 

40 x^^xcj:0^snfc|5|gg««£4<i^ > jtiriB^ig 
9 7"©^ 1 ©S® /s », F £ mrlBlHlSSatg©^ 2 ©^ 

l&Kgn ©*£'*? Ktt. B5IBtS«gs^^^^-r-5SEi^ 
H© ^ %©*±)1©@B^)1 £1^— ©BtcfcW Sh5IB^#B 

[0037] m>m i o ©*itostc j: g , *^<$^ 9 ^© 

»l©«fli-»<9 Ft*. ^fifeST-=&^)ST€.ffi^)l©-5^ 
©S±Jl©BHi^@£pl— ©SCC^fiE^nrt^/cJ?), 0 
50 l©®&r>'9 F©?l#I51biBi^©#ffle*5^SCCJiS£ 
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[0 03 8 J.BWBBl lCDARtt. WSSffl 1 0<D*JE 

[0039] m>m i 2 two* 1 ocd«^ 

[0040] flftftg 1 3©^«, 1 1XB12 

fflimf&7u»j *ttcpuarrfta^*fttt-r*fc 

[004 1 ] W#« 1 4©»W«. »#B 1 0<D«tJ& 
[0 04 2 ] 

[0 043] (* 1 <D£M0Btt) 0 1 H 1 

a^os»»cc«i*a»(*«ar*sx ^ * u-# 1 o o 

y V't LT<DX ^ ■* > a ^'102 <t#5* 

[0 0 44] vvfn>^57'l 0 lCD«S6ffiCC^JsSSti 
te* 1 OSS'* v F 1 0 3 ii 5 ^ U—> a ? 
^1 0 2<0«ttBHCCJ|5jaESnfcW2<D««^?i Kl 04 

i^^^>3 >«gffi?* ^"1024 fcS<D*Mi 

mm i o ettjzoTBSSftToSo £/c v i^u- 
3 >^«g^ ^102 (ommmam^mmmmm 1 

0 7 3W»«8tir^*. 

[0045]^, ffilfcJB'O:/ 1054 LtB, m 

xizmmj itmmms v 

C4#S-C#£ 0 

[0 04 6] 02Bx^u-$ 1 OO0«t8^O7^ 
v^n>^^7'l 0 1 WCB, CPUn 
Till, JSaielgSl 1 2 V rtJgROMl 1 
RAMI 1 4*iJK)3E3nr*5 0, X5*U-^3>M 
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^^l 0 2F*i(CB, x^^U--> 3 >^CD*Jj®*tf 

&5x^^u^^3>$ijap[nissi i 5*«snrci 

B2K:*5C>T, 1 1 6B7^>^^1 0 1 

4x^i/-> 3 >f7^i o 2 i*sstt-r4rtaj/< 

X, 117ttxSal/^ 3 >ffl^'J, 118BFU 

[0 04 7] 03Ry04«x^L/-^l 0 0#[iISS 
SKI 2 0±^ciagSnft:tt»*5KLr4$f3, H3»tt 
10 BSBT*0, H4B*4taia^**. 

[0 04 8 ] B3KO e 04&C7jVrj:5te:, 
^1 0 1 ^a>fflffi^^^l 0 2 4j1H* 

ftsnraix^au-jioott ^y>m«xtt 

-fe^S ?»afRJ:0ttSiaRaHRl 2 0cD±&cH£S3n 

©W»«*WWi 1 0 7 40S&S1S 1 2 0±©»|*flB* 
■ 1 2 1 itt^f^ >^7^+l 2 2KJ:0««W(C- 
SSK3*in>S. x^i/-> 3 >y*ij i i 7 

Mhb-^^'il 1 8fc@B8StEl 2 0©±cc«t8 

20 stir^o, cn^cD^^ey *>«7^^xK> kxbtab 

[0049]H5(t x^L/-^100, xs A u- 
^3>^*'J 1 1 7R»H/-X^iJ 1 1 8tf*StB3 
n/clBlSS*« 1 2 0 fca-lf 3K— F 1 2 5 ±fC«iW s 
ttl^ltfc^ a— tf*K- F 1 2 5±CCt«/*>A 

[0 05 0] H19tC^Lyt»l<D!K*WCC<tS<t, C 
30 PU37 10B, v^=3>^^^l 5WCC*0. X>a 
U-->3>^^V 1 7-^h U-X^^U 1 8j&*JSI83*i 
rc^x 5 ^ > 3 >mm? v 72 0iB^-^2 
2«CJ:0«iRSnri^fc2fE> 1 7^>^-^ 
1 5 4X5 »H J/a»^2 OiOlESt^S^ 

>^^^1 5±{C*fi8Stifc»l<OW»HBl 3A4x 
^ » V-is 3 >«MB^ ? ^*2 O±fc»iiSSftfc»2<D»0 
iSJUSSl 3 B<biC^>tiTliS/c«>, v-YnXDSftfP* 
jWHW? a Va>*ffft5»*, CPUnri 
40 0^6xSal/->3W^>J 1 7 £ XCDiW^BM^m 

nr^^c^ -ratoft, Hi?i8rx5ai/-^g>r8 

ac»«^*#S*T*. -flS^tC, 5 0MHz JSUb-CB, 

[0 0 5 1 ] 4C6^ .JBlOSOBBJKCCJt&i, CP 
Uaril l^JSShfcv^n^^^^i 0 14, x 
u-->a>ffly^i; i i 7RtfH/-^*y i 
1 8 ^'M^n/cx ^ ^ a >^#e^ 7 7*1024 

50 Bgiffi^*>7 1 0 5 CCJ: 0»JRStiTC»-5fca6, 
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i o 2±<DmMi>m#>r:mi<><DX?. cpunri i lifi 
unr i l l <t, is ^u-^3>*9iSWElB5i l 5, x 

^Iz-J/aW^y 1 1 hb-^y-ty 1 18 

iKLfcfc«>, CPU3T1 1 1 * ^ >3>^ 

tt^ * ^ 1 0 2 -(Dm-^il^^^ipitCffi^-r -5 C 

££<z>r, i o OMHza±©i«attfiws^ittccas. 

[0 05 2] S/c, CPU37 1 1 l^M^tl/cv^ 
3>f^'101i, x^U-^ 3 >ffly^iJ l 1 7 
MhU-Xfy^'J 1 1 8«3h/cx^i/-v 

SimcD^ja^zm^zmcte. cpu^ti i i# 

< v x^^^3>»«^ 1 0 2<hbr«[nl— (D 

"C©^ 7-fa>?3r^l 0 1C7) 
^KDlfiA^ K 1 0 3tx.^^U-zy 3 >mm^^ 
1 0 2CD^2<DM^^*^ Fl 0 4<!:©tt« ( fcT>EB. 
F(D«BlWft«) *«J»WCCtt5ELrteW« fc v>f 

— > 3 >t£#g? 7 7*102 te±< ftil^C^fflrt 

>**:/3o*h»* irts:*i% s iwr 

[0 0 5 4] 0 6 W\ X; ~ls-Z<Dm&<D-?J^>%l 
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H»Iit«[t 4 C « S i*(C, MASK-R 

[0 055] (»2 H7tt, H2(D|tCK0lJ 
fc«4*»tl«Br*40TPv-f3>2 0 OCDWm? 
a^^ltfc^ OTPv>f3>2 0 OteSSlCD* 
mttf-fft LX<D-?Ja>*v72 0 1 <h|g2<D¥*g 
ft? 7 ItOOT P^ ? 7 7*2 0 2 
& a 7>f3>?^'20 1 WfCtt, CPU372 1 1 t 

io mmmm2 1 2, rti»ROM2 1 3rotoram2 1 

4#9Kfifi$tl, OTP?^2 02Mi 1 OTP (SI 
tmm&MROM) 2 1 5SVOTPWJIBII1IS2 1 6*5 
J&!SL2tiXl&*) % 7>f3>?^20 1<!:OTP?^ 
20 2£ttrtfflJ8tt/<X2 1 7fcJ:5g5tt3nr^S. 
[0 05 6] H8«, OTP7^>2 0 0<D»rffi«ijg 
Sr^LT***), KOTP7>f3>200^ 7Y3>^ 
^20 1 iOTP?^ , 2 0 2<!:«I 

;Wfc3*vc&So 7^>f^20 l ©ISfiBffiCcj^JsR 
20 £*i/clg 1 y F 2 0 3 £ OT P * y V2 0 2 <D 

M&mtcifmstitcn 2 <omm^ * f 2 0 4 £ testis 
^>^2 0 5*^Lr^w«csa*snr*$o. 

>^'^20 1 iOTPy^y?77'202i^-M 
3nt^^OTP7^3>2 0 0«:#-f F2 0 7fc 
#V FSftTO£ 0 £/c, OTP^^>J?^20 
2 (D^tt8B(C»^SMffi«S 2 0 8 3 ntfc 

9 V J*+SP^ffl^@2 08 i';-F7U-A20 9c!:(J 
#->7?-f >?V>(^2 1 OKcfcOg^ft, C©ttffl<D 

otpv^=i>2 0 ot«ftit«m2o eccct^rQFP 
^>£ffi6^b£c£&<ffijrc#& 0 pa, 

?^201(!:OTP^^^2 02 ££J8#WS 
rtSB&^X2 1 7tt. «aWCCtt*ttffl^>^2 0 5 

[0 05 7 ] *2O^*t0J8CC«SOTPv^n>2 0 
0&Cj:£<h, ^l(Dg|]SffeJf^tC^€>X5^U-^l 00 

<fci§i«. vY3>^^7*2oi \z&m&zm&mm<±m 

40 £*SpJtB£&4 0 

[0058] B9tt, OTPv^zi>(D£^(D^cH2X 
BB«X»* , m 3 ©IE *W©H»*ft £^ 2 (DUtk^tt 

WWS^HQO^o-^^qae^ttcfc^CC, ^3 ©fit* 
Wccjrit, OTP^*»;Xtt77y S/a^t'JiH- 

50 ^o^^^SCcttStft^CMOSiS^-tyaPi 
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»— Wit 3 ftufcic^if >Ji/-;i/*^to-&Si^3&J 
*3©-epJ— iSftcD^o-fe^-c^wnatt^jQrt^. IB 

U©TC M O S t S j< * V SPi (JIH— tttt© 7'P -fe 

[0 06 0] (0 3 ©HSS7£1§) IlOtt #%HJ§©0 
3©SI*0i|&C#£4^<*£^3 0 Q<D%iWm&*m{, 
T*i0 > K^^E3 0 0«. WUiv^zO^T- 
•£■9 &<E>0 1 ©^igf*?- 7'3 0 1 £02 ©^#9=- 

^•3 0 2 timmm (¥mmn*imf8L2tiftm) &s 

01 1 «0 1 ©*»#?• 5-7 - 3 0 1 ©¥Mflti»£^U 
SI 2B*iM!3 0 0©fIiMSLtl,>S. 

c o o 6 i ] m i o ictjk-r <fc ^ tc. in i os&mt* » 
3 o i ©«fi6n{c^fisstifc® i ©x rifr< ? f 3 
o 3 tm2<omm&* »^so2 ©MKc^ghfc 

02 ©x y f F 3 0 4 <b W3g£5fflA>:/3 0 5 

.nr. 0 i ©^^^ »^3oi £0 2<Dmm#i- > 

3 0 2iB««3 0 6tcJ:oTH£3tiri>&. 
[0062] 01 O&O*01 2(C^-T«fc'5(C > 0 
2CD*3W*?- ? 7*3 0 2®ttlffitC*tt&MNS(<:»9t 
SBJgJ&fflSffi3 0 7 rt^J&SttTfc*) ,011 (c^-r «fc 

8 A«Sti, 0 1 ©¥zg#=^ ^3 0 1 ©tSflgffifCte 
W-5CPU3T308 ©JSiagUK: «0 1 ©x y 7Si/< 

* F3 0 3»fiS$ntl,»4. 

[ 0 0 6 3 ] 0 1 3 te. 01 ©^^^ s» 7*3 0 1 ©»f 

* #©l£l$tf.i[i!!c 3 1 0 ©JbfCttJg 1 ^©1E^ 3 1 1 im 

tenti>5„ 0m©iBi^3 1 1 ±m2m<DmM3 1 

2iH$l®3>ii^h3 1 3icj:t)^m^tir*sK>. 
02®©lEil&3 1 2 £03Jf©BEI£3 1 4i!Jl2®3 
h 3 1 5(cJ:0^3nrt,^. 

[0064] m3commmm<D^mt lx. 03 b©e 

iS3 1 4 ±i8ift3*i/c0 1 ©x y rffr-! s> F 3 0 3 © 

[0 06 5] StriB© «fc "5 JC. 0 1 ©x >j 7Sfe>< » F 3 
0 3 £03H©IBj§!3 1 4 <fc£|5|— ©iBS@«:?l5fiS-r £ 
/c&tctt. 0 1 ©x >; T^@^- y F 3 0 3 SCflg&flJ^ 
>73 0 5 *®*ffl(C^-r^g^$,^„ 
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[0066] ^ct\ 03©HJS^sg(c*$^-r«. ><> 
£c<t(cj:9, 3 0 (imt'"; ^^T©SfclfflS^Brfie«: 

[ o o 6 7 ] 0 1 4 «03 ammm&ic&zzmtms. 

3 0 0 K*sW&0 1 ©^tt* -^3 0 1 (DW-WWMi: 
rjkLXia*). 0 1 4tOb(,»T\ 3 16«3llOl'J71 

? F 3 0 3 ©TfiiJCC^SnTt^AttJ^^^ < S 
10 CAD) ^©jtefStfWDl 3 1 0 (cts^-r 

£„ ) T*>S„ 0 1 4 ICTjkT J: 5 (t, »l©i'J7ii 

F3 0 3©^t3*^li«:-rSCi(C<fc»3. 03J1 
©BEi!&3 1 4 £0 1 ©x >; 7tiA- ? F 3 0 3 H±©W 
&CJ&/£T3C£#pJ#&K:&.5. fflAtt. Sl©x'J7l 
ffi^f F3 0 3©-y--/X£2 0 jumft. K 7 ?i30n 
mini, A'vKffl^-^uiOtfmtftO, 1 /z 
m«T©-y-^3 *P>©iti£i$oS?l3H©i3l§!3 14* 

0 1 ©x T^«B^* 9 F 3 0 3 PJ±©R8{C^j&-r £ C <fc 

20 [0068] I1©^?^30 1©^1© 

x y 71Sa' >F3 0 3 i02 ©^^^ ^302© 

02 ©x 7^iA' ^ F 3 0 4 i *g8ffi/0^3 0 5 

^brg^TSBg. ^©^^©ts^ra^^T'o 

•feX^iSffl-T^CifCj:!?, 01 ©xtJ7S&b F3 
0 3©T»cjgfi£3#T,/c. 01@SO*02@©l2ita3 1 
1. 3 1 2, 01St>*02©n>^^ h3 1 3. 3 1 

5 . iwc h -7 >yx *©ffifjt^iig3 i o icms&sti*} 
7-3 o 5 1 b-r«. i n^tom^^mim 

30 l^CiWSH,*. 

[0 06 9] jwiifcuj ufcct ^ ic , 03 <Dmmmmt,c j: 

-Si. 0 1 ©x y 7Sfr\- F 3 0 3 WS±)l©Bfl^ 3 

1 4 i n > ^ * h *^>-r ^ c t & < ig^s ti z>mm.<otc 

#>. WKD*. y y F 3 0 3 i03 @©gei93 1 

4i*EI— (DffiUmiCBfS.-fZZt&X&ZiDX', 01 
©x y 7lfr> - v F 3 0 3 ©/c*©? |£@ LiS^^S 

{c^c^ 0 cotctb. se^cit^r. fi#iiLsei^©fc* 
©i®^-©^PH2^nx h^sjc^c-siittc. gasd 
©ii»icc#^^a$ ^©igT^iewen-sc-c. 

■f>\-ipfy, mms-ty Fnst?©ie^?i^iHiu*j^g(c 

&&©-C. ?l#@LBEi^©Sta:*M^ilFiiS(j^?r»ilf-2. 

[0 07 0] (04 ©SSSSJI5S8) 0 1 5 «. *^BJ©0 
4©»l?f^C^S^^$IS4 0 0©»fffi«jg=Sr7nL/ 
r*J«3, U^MS4 0 0IJ, MiKv^^?^ 
^actO^S01©^j@(*^^74O 1 i02©^(* 

50 [ 0 0 7 1 ] 0 1 5 iC^-T <k ^ (C. ©^£^i$5^ 7' 
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4 o i oymmicjtmztitdm i ©x vrmm^ v p 4 

0 3 £02 ©^3g#^ ^40 2 ©^tlMfC^Sn/c 
02 ©x >; rmm't >K4 04i «S^^*>^"4 0 5 

ZftLx'mnffjicmMztixisio. wtas&i&Sftfcf* 
arc. ^ i <D*mft.* ^401^2 ©^f*?- •> ^ 
4 o 2 <btt*fcM«Jfl§4 o 6 ccto-rss^nri^., 

[ 0 0 7 2 3 H 1 6 tt. 01 ©i£Hg#?- -^40 1 ©IS 
1>T . 4 1 0 »0 1 ©^Jgf*?- 5.^4 0 1 ©tStfeBfC^ 

f&sft/ctstEt/p* ?M^«cpu3Tt*5. s/c. 

4 1 1BCPU3741 OWC^StlfcPd^^f 1 -^ 
^N'^gPf* it, 01 ©x y 7Si^' 5-K4 0 3 ti^- 

i i©rtg|J^cc^3nri,^„ 0i©x 

'JTSSa-^ F4 0 3^^--$t^^A 1 1 ©rtgB^ 

i!§uijz© giM-r s c £ #-c s* . fm<D£Q was 

iH^nJtg{oa:S©-C. CPU374 1 0©<£ 9i§tjE£cBb 

[ 0 0 7 3 ] H 1 7 0 1 ©x iJTliA- s» F 4 0 3 
©gB^*t£^:L-C7S0/£:fe©-C*-Dr. 4 12SJ01© 
i'J7Si^, F4 0 3© I /0-te;l\ 1*«>SSCA 
D BBSSr^ I, T ^©.fcMC. 0 1 ©x T«e^ 
■> F4 0 34SCADI518S4 1 2 ©JiJCigg-T-S C <!:«: 
<£ *) . 0 1 ©x y 7Sfr< s» F 4 0 3 ©♦WffiigSrJUt 
±M<-rct&X&&. S/c. 01©x«;r»ffi^yF 

4 0 3 &-iz)\,±j-< -j f i uriSft^ -f ^ y icg^-r £ 
[0074] (05 ommmm) iis». ^m<Dm 
rfc o . %mzm&m& 5 0 0 «. » ^5 0 1 <t 

@SgS«5 0 2 *->HtZtlXfj:2>. 05©|g 

-?'mmiC£r>®ffigfc5 0 2{C^«ELfcfc©-C**„ 

[0075] 5 0 2 1*» — mmummmm. < ^ 
y> nhssss) , t75 v z^mmffixtzx? xsts 

[ 0 0 7 6 ] m 1 8 (CTjrT <fc 5 tc. i£ilf*=f- »^5 0 1 
(OWfm&fcmZtitcx. y T^ffi-^ v F 5 0 3 itHSgg 
^502 {CT&jfcSft/tfcffi'-c* F 5 0 4tUfflgtm>-f> 

Sn/cttl-C, ¥iff*^ ^5 0 1 t*@ftStii5 0 2 K 

ffimwms oet,c£-?xmm$tix^z. 

[007 7] 05©HJS^CC*Jt,»Tfc. x yr«Wfcrf 
? F 5 0 3 ?^50 1 ©rtSPCCiBg-r-Sx y 

rs?^ ? v&um-r s c <t cc i 0 . ^juM'f 7 

Ftcib^r ^ b- ><t^©^tE7i5 nJtg-C* . 
[0078] 

[fMB©S»*J BI*311©»W«:«S^«siaBCcj:« 
£.01 ©3^g<*^ •> ^©v-{ 3 >=f 7'|*J©C P U =j 
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7i. m2<D¥-m#* v 7*©X 5 a > 3 >«ffe5f^F- 

mrzox. mmmx 1 0 0 mh z jy±©^a©x 5 A 

•7^3>5ria^f 5|SSSCtt. CPU37»)ili$nfcv 

tst&st^ &*tr &02 <o¥m#? v i,x\m— ©t 

©*fflC^SC<!:*5-C^.5/cJ6 > ®tO*> 6SSf±fll© v W 

=j>?y ^*^r^-2>©-c, v-Y3>^2,^-©gg^x 

[0 07 9] «*^2©^{c^.5,¥^<*^©(C«t:4 
i. 5.^©?^>f-^(*3©CPU3' 
Ti, 02 ©*^»^ 7-©?H*MX«S^iS©^Jf 
* 'J <!: ©^11*5)® < & £ ©T\ <f#il5I-?» y X 
©S2®Wgj«T&„ ^•5 n a p®©v^a>^ifl^ 

-T-5^(C«, CPU37«5tlfc7-f3>?5.^ 

2SEe!-r^/cw-cj:< > ^»%tt^*y^fS02©* 
20 -c, ?^>=f^0^iiasra3^ 

C P Uay©CMO S i^FJS^tt^* 'J <t©;U-;U*^ 
to-tfS£&g#fct>©-CCMOS <h^F»^tt^*y <t«|5| 

[0080] m?m3 omwimz^mftmsicjiz 

WiqHMrt9 F©?|^[UL/ie^©«ffl®*i^SK 

f6j±-rs©r. ^^^©sssnx 
30 $/c. 0 1 (omm^ •> F©gitiHi tiE^©^fiSi>w 
M««T5©t, ^^g©«j^jia^i«)i{fr 

[0 08 1 ] W^4©^BJ(C^S^^g{cj:^ 

t>t,cttvxn 1 ©*^i*^ ■7om&±mn<DAm?)% 
ntt *) fcjst.. ^t'p ^iii ®^fis/< 9 p <t ©gggt 

*tc. mm^o vftmi ©ts^, F<t* 1 o©^it 

40 7-f^';iLTliT#S©t, ¥«^g©iait^ 
[008 2] r#*^5©^BJtc^^iJ£2g^g( Ct fc^ 

i. *i©ii/<j pi*. 0i©^ig^«^-r.2.ta 

fig^P 9 ^©F*3gi5^JD{©±tC^$nE.o^^p 9 >7 
(C^UT0 1 ©¥aSft:^ » 7-©^lH5<i:M^©A6b*?rtf 
^ fc*. «^^P -^ifl ©1i©-'^• s» F i©SE«f*i 
ffi*r^<^S©f, giSOTOtf^fii-ri,.!:* 
CC. t»«B^P 'j^iSl <DWm^ »Fi*l o©^ti-5 

50 -rs„ 
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[0083] m^me <Dftwim*,mm#m&t l c &z> 
t, uo^i^j.T'ttv^^^t?*!], mm 

t£ l rxDWSt? y t L-cgm-fZ C ta*-e* 

So 

[0084] iiW<Jf|7 <D^HJ(c^S¥««:^S(C J;£ 

-^Affi*0sg*^©±cc^snri^/c«). m©m 

@/S9 F©£«ira*JUtLk&<Tct#r#*ii±fc 10 

[0085] l»^S8 CD^BJtC^S^^gCCcfc-S. 
t. Sl0^flE??^ttCPU37. fflmMS&J&Vl*} 

[0086] 1**99 <D»WC«*¥*tt§SWc J:* 
i. SlO^ft^-^ttCPUar, HSSIolRKO'ft 20 
SKRAM4WT'5v^3>^9^-C*D > fB2©3^H* 

[0 08 7 ] WjJiJS 1 0©%Wc^S^»f*gaK:J:S 
t. *l©«ffiA9 F©3l#III0iaf£©#fflJI*J;Ff?{C 

F©?l^|5ILie^©^«Ri>*JgSt 

[0088] 1 1 ©f89JjK;{&5^fl>:£ggCCJ:6 

t. fit#qi4©2SWiim $S#B:/P9*tl?ri©ft® 
M9 Fi©i£{»#@iftT2S<#.z>©-e\ ^K&tffffiRil 
WfiS-TSi^, «tt^B»*iSlloii;<, F 
i*l^©ia^7-Y:77 y tL-C3££rc£. ^mWgiW. 

[0 08 9] ll!5#K 1 2<DftWlC{&Z¥m#mW< l c£Z> 

t. ti*«5©^w<ti5i«. m*?v?*±n\<Dwm 

rtv Fi©i£8i#ffiJ{>r$S<&£CD-C. SSao'igJnft 40 
^fSM-T & i^tc, tSSg^n '^if 1 ©m@A 9 F 

©f8it^#i6jJtr.&. 

[0090] fitJjSg 1 3©3%HJlfc^£¥ig{£|g g5c<:fc £ 
t. fM«I6©2gHJi|5!;|f. CPU=>T©8!)fBIg?:il5 
8ft-C#5<!:*icCPU37iSl©lfr'!7 Ft* 1 

[009 1 ] 1 4©^Hj{c^S^«:^S(Cj:€» 

t. immKDzmtmm. miomm'*? F<D&mm 
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F£fi#AHtfJlelSg3$i^i:©A 9 F t t/tiatt7 ^5 

y tc^^-r -s c t 
[0ffi©t8«i&ifti!i§] 

[@ i ] xmrnm i ©^«s§{c^s¥3i^gt l> 

T©i5a U-^©»rffiia-C*S„ 
[02] mffBx5*U-3f©*8ltgyp9^at , *S < , 
[03 ] laisx = * u-#**6e$M£©±{c^;*ftfc 

[04 ] mrtex 5 ~ U-**igB^8ffi©±K|^3ti/c 
«S§5:m-ri4m0r&4„ 

[05 ] iwex 5 a. u-ztfmmztitc&mmmzz.- 
[06] #2Pj©?fr i <DmmmmRvm2 (owkwvx. 

[07 ] ^m<DW2 (Dmtffimic&zmm&mmt l 

[08] mrfBOTP-7^n>©Kffi0r*S o 

[09] *#b^©» 2 (Dmrnmisium 2 ©s^fij© o 

T P v W 3 >&fl§l> Stiitf©:/ a -fe XH»I«fctttt 1, 
■CiJiBJ-r-50-C*.5 o 

[010] *^BJ©^3©*fe^{c^^^^$|gcD 
Wffi0"C*S. 

[0in mi&m3<DmMBmc&z*m#mm*Mf$. 

[012] MiB03©j|SS^S§{C^S^(*$|g©3pM 

[013] Mmm3<DmmBmt£mz¥m&mm.zmf$, 
•tzm 1 ©*^^ 9 7 - ©»ftS0r*-&„ 
[014] wri2^3©^J5fe^cc^s^^^g?rt»^ 

[015] *&w<Dm4(DmmMimicmzmm#£i^<D 

0rH0-C*S. 

[016] ftriem4©i«g^(c^s*59i*iig*it^ 
[017] m%m4<ommii&imzmBW$m*®i8. 
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